Selective stimulation of type I methanotrophs in a rice paddy soil by urea fertilization revealed by RNA-based stable isotope probing.
Methane-oxidizing bacteria (MOB) in soil are not only controlled by their main substrates, methane and oxygen, but also by nitrogen availability. We compared an unfertilized control with a urea-fertilized treatment and applied RNA-stable-isotope-probing to follow activity changes upon fertilization as closely as possible. Nitrogen fertilization of an Italian rice field soil increased the CH4 oxidation rates sevenfold. In the fertilized treatment, isopycnic separation of 13C-enriched RNA became possible after 7 days when 300 micromol 13CH4 g(dry soil)(-1) had been consumed. Terminal-restriction fragment length polymorphism (T-RFLP) fingerprints and clone libraries documented that the type I methanotrophic genera Methylomicrobium and Methylocaldum assimilated 13CH4 nearly exclusively. Although previous studies had shown that the same soil contains a much larger diversity of MOB, including both type I and type II, nitrogen fertilization apparently activated only a small subset of the overall diversity of MOB, type I MOB in particular.